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ABSTRACT
4esigned to meet th

,needs of rcadcast announcing stud
one of five for arts and humanities
sft Of 55'Packages for metric instr
The package is intended for student

y

job-related metc me surepent
ts., this instructional package is
occdpations cluster, part of a
etion in different 'occupations.- 4.

who already know the
occupational'terminology, measurement termS, and tools currentli in
use. Each of tle five unitS' in this instructional'package contains
performance objectives, learning act'vities, and supporting
information.in the form of text, exe cises, atd-tabIes. In addition',
suggested teaching techniques- are in luded. At the-back -of° the
package are objective-based evaluati n items, a page of answers to
,the eierciseSand tests, a list of metric mate;ials needed for the
aCtivities, referentend,a list of suppliers. The-material.is'
*designed to accommodate a Variety of individual teaching and 'learmingf
styles, e.g., independent Audy, small group,'or whole-dlass
actIviti. Exercises are dintended to facilitate experiences with
measurement instruments, tools, and' devices used in th0 ocCupation
and job-related task's Of estimating 4nd measuring,. Unit I, a general
introductiox to the metriC system of meaSurement, proVides informal,
hands-on ,experienees.for the studentS. This unit enables studetls to
become familiar with the basic metrie units, their sYmbols, and
Measurement insirumentS; anpto deveiop a set, of mental references
for metric'values. The metric sysieM,of notation also.is explained.
Unit 2 provides tie metric'terms Which are used in/this occupation
atd gives exPerience 'with-occupational. measurement tas.kg. Unit 3
focuses on job-related metrie equivaents and their relationships.
Dniti.4 proides experience with recogtoizing ahd using metric
instnuments.and tools in-occupational easurement tasks. It,also
provides experience in comparing metrie and customary measurement

4'ruments. Unit 5.1srdesfgned to give students araatice in'
rtixg .%0Istomayoy and.metric measurements, a skiki considered
ul during the transition to,metric in each occupattOn.' (HD)
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TEACHING AND LEARNING

THE METRIC SYSTEM

This metric instructional package was designed to meet jobrelated

nietric.measitrernent needs of students. To ,use this package students

should already know the occupational totminology, measurenient

terms, and tools currently in use. These materials were prepared with

the help of experienced vocational teachers, reviewed by experts, tested,

in-classrooms in different pazts of the United States, and revised before

distribution,

Each of the five unii nrinstruction contains performtnce objec-

tives, leaining, activities, and supporting information in tile form of

text, exercises, and tables. In addition, suggestedateaching techniques

are included. At the back of this package are objective-bksed evaluation,

items, a page of answers to the exercises and tests, a list of metric

materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional.paCkage suggest the

following teaching-learning strategies:

-1. Let the first experiences be informal to makelearning the metric

system fuh.

1,

2. Students learn better whe'n metric units are compared to familiar

objects, tveryone should learn to "think metrie .Comparing

metric'Uniis to customary uniti can be confusing,

3. Students will learn quickly to estimate

'by "`doing.
;

4. Students sliould have experience with

getting toomuch information.

and measure in, metric units

measuring activities before

5. Move thro* the units in an order which emphasizes the\

plicity of tile metric srteni (e.g., length to area to \volume),

6, Teach one Oncelit at a time to avoid overwhelming stutlents with

too Fuch material%

Unit 1 is a general introduction Co the metric system of measure-

ment which prOvides informal, hands-on experiences for the students.

This unit enables students to become familiar with the basic metric

utlits: their sylfibols1 and measurement instruments; and to develop a

set of mental references for metric values. 'The metric system of nota-

tion also is explained,

Unit 2 providei the metric terms which are used in this occupation

and gives experience with occupational measurement t

Ur_21 focuses on job-r lated metric equivalents and their relation-

. ships.

Unit 4 provides experience' with recognizing and using metric
Mimmpmmwo

instruments and tools in occupational measurement yks. It also pro-

vides experience in comparing metricind cuStomary theasureMent in-

struments,

Unit 5 is, designedlto give students practice in converting custom-

ary and metric measurements, Students should learn to "think metric"
\

and avoid comparing customary a metric units. However; skill with

conversion tables will be us,efid d nng the tr sition to metric in each

occupation.

'Using These Instructional Materials

This package was designed to help students learn a core of knowl .

edge about the metrip system which theY will use on the job. The

exercises acilitate experiences with measurement instruments, tools,

and devicds used in this occupation and job-related tasks Qf estimating

and measu g,
/

This' instructiml package' also was tsigned to accommodate a

variety of individual ,,aching and learning styles. Teachers are encour-

aged to adapt these materials to their own classes. For example; the

information sheeti may he given to students for self-study. ,References

may be used ai supplemental resources, Exercises Tay be used in inde-

pendent study, small groups, or whole-class activitim All of the

materials cin be exprded by the teacher.

dloriaS Cooper

Joel H. lagisos

Editors

This publication was developed pursuant to contract No. 0E0441135 with thir

Bureau of Occupational and hurt Education, U.S, Department of Health, Educe

tion and Welfare. However, the opinions expressed herein 'do not necessarily

reflect she position 'or, pdlicy of the.U.S, Of fice of Education incl' no official

indorsement tiy the U.S Office of Education should be inferred.
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UNIT

SUGGESTED TEACHING SEQUENCE

1,, These introductory exercises may require

two ot three teaching periods for all five

areas of measurement.

2. Exercises should be followed in the order

given to best show the, relationship

between length, area, and volume.

3. Assemble the metric measuring deyices

(rules, tapes, scales, thermometers, and

measuring containers) and objects to be

measured.*

4. Set up the equipment' at work stations

- for use by the whole class or as indiuidii-

afized resource activities.

5. le the students estimate, meastire, and

record using Exercises 1 through 5.

6. Present information on notation and

m,ake Table 1 available.
,

7. Follow up with gjoup discussion of

,

'Other school departtnents may have devices which

. cad be used. Metric suppliers, are listed in the reference

. section.

THE CENTER FM VOCATIONAL EDUCriON A

OBJECTIVES

The student will demonstrate these skills for the Linear, Area, Volume or Rapacity,Mass,Ind

Temperature Exercises; using the metricterms and measurement devices lfsted heie.

1,

2

.

3

SKILLS

I
.

'Recognize and use the

unit and its symbol for;

Select, use, and read thl

eppropriate measuring

instruments for:

Stste or show a

physical reference for:

EXERCISES '

I Linear

(pp, 3 4)

Area

(pgi, 5 6)

'Irolume 'or Capacity4

(PP. 7 . S)

Mus

(PIK 9 10)

tempehturt

(p. 11)

millimetre Imm)

centimetre (cm)

metre (m)

square

centimetre

(cm2)

square

metre

(& )'

,

cubic centi '

rhetre itcm3)*

.

cubic metre

, (m3

litre (I)

.millilitre'(ml)

(

gram , (g)

. .

kilogram (kg)

'

degree Celsius

(°C)

4, fstimate within 25%

of the aclue4nessure

' height, width, or

length of objects

the area of

a giveniurface

l
capacity of

contsinern

the miss of objects

in grail and kilo.

inns

thetelperature of

tbe sir or ;liquid ,

5 . Read cor;ettly

t

.

metre stick, metric

tape measure, ark

metric rulers '"1

. ,

measurements

on graduated

4olume rneesur

ing device, (

a kilogram scale

and a gram Kale

c.

.

A Celsius the'rrnometer

'

RULiS OF NOTATION
c3

1. Symbols are not capitalized unlessIbe unit is a proner name ,(mmnotNIM). ?

t -
2. Symbols are, not followed by periods (m no*t in.).

3., Symbols are not followed by an s for plurals (25 g fot.25 gs). ,

A. A spaceieparates the numerals from, the unit symbols (4 I not 41). ,

5. Spaces, not co4is, are used to separate large numbers intoiroups of three 1 /4:
digits (45 271 krn not 45,271 kin). . 1 /

fi.,*rA'zero precedes the decimal point if the number is less than one (0:52 g not .52 g),

7, , Litre and metre can be spelled either With aye or -er endiiig.

f.

= ...",

,

information Sheet 'I

N..
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METRiC 1.NITS, §YMBOLS, AND REFERENTS

1 Qiiintity Metric Unit Symbol UsefdReferents
i

,

Length

,

,

millimetre mm Thi ness of dime or paper

clip w e
4 .

centimetre ,, ' an Width of paper clip

metre ' m Height of door about 2 m

kilometre
1,

.
km 124ninute walking aistance

,

Area square ,

centimetre cm
2

1

Area of thikspace

. ,
,

I

square metre 1 . Arepptcard.table.tqo . .. , .

llctare ha Football field including sidelines

and end 'zones,'

Vol umeand

Capacity

i

.

millilitre

/1

ild
.

TeaspoOn ill 5 ml
,

,

litre
.

A little more than 1 quart

cubic

,centimetre cm
3

'

Volume of this container -

,

4=7
...

.

cubic metre m3 A little more than a cubic yard

,

Mass , milligram mg 'Apple seed about 10 mg, grain of

salt, 1 mg

gram ..., g, Nickel about 5 g -

kilogram kg ,
r

Webster's Collegiate Dictionary

,

Metric ton

(1 000 kiloirams)

;

t 1

/- )

ilolkswagen Beetle. 4

THE CiNTER FOR,VOCAT1ONAL ELIUCATRIN

A

Table,1-a

t

METRIC 'PREFIXES

....
Multiples and

Submultiples

1

hems `Syni Is'

' 1 000 000 =

1 000 =

.100 =
,

10 =

Base Llnit 1 =

0.1.

, 0.01 =

0,001 =

'0,000 001 =

106

103,

4 02

10'.

100

10

10-2

10-3

10-

,

meRlmIriii) :

kt (k`if)-,

hecto (1414
. P

deka (d'elaii

.2

deci (ditO

centi (sIdt)

e#0..
milli (miri)

micro (mTkro)

h

d

' c

m

p

,

i .

(

9

Table Ab



LINEAR MEASUREMENT ACTNITIES

Ketre, Centimetre, Millimetre

I. THE METRE (m)

j.. A, DEVELOP A FEtL1NG FOR THE SIZE OF A METRE

1, Pick up one of,the metre

stickssand stand it up on tlie

floor. 'Hold it in place with,

one hand. Walk arourKI the

stick. Now stand next to

the stick, Withgur other

hand, touIch yourself where

the top of the metre stick

comes on you.

THAT IS HOW HIGH,A N1ETRE IS!

Wild one arm out straight

at shoulder height. Put

the Tetre stick along this

arm until the end hits the

ena of your fingers. Mere

is theOher end of the

metre stick? ,Tolich your-

self at that end.

) THAT 1,S HOWL* A METRE IS!

'THE CE

41

C.

R FOR VOCAnunAl. EDUCATION1

10 - /

?: Choose a partner to stand

at your side, Movelpart

so that you can put one

end of'a metre stick oh

your iSaltnerpdulder

and the other end on

your shoulder, Look at

the space between you.

t,

THAT IS TRE WIDTH OF A METRE!'"

ciEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now .you will improve your ability to otimate in metres.

Remember where the length and height of !metre was on your

body.

For each of the following items:

Estimate the size of the items and write your esti9t the

ESTIMATE column, MeasuF the size with your te s ck

and write the answer in the leASUREM4NT column.

Decide how close yoUr estimate was to the actual measure. if

your estiMate was within '25% of the aottial measure you are a
1

"Metric Marvel::

How Close

Estimate Measurement Were You?
, P

1., Height of oor knob

from floo .

2, At Of door.

'3. Length of table.

4. Width of table.

5, Length of wall of

this room,

6. Distance from

you to wall.

7

.11.1011 ....,rwa

Exercise 1

(continued on next page)

. 1 1



A11

IITHE CENTI TRE
I

.. ' q.' . '
,

i 1 I

Tere are 100 centimetr?s, in' one,metre, If there are 4 metres and.

' ,3 centiinetres, i?f quwrite 463 cm1(4 x 104m) + 3 an = 400 cm,),,
._. ,

+ 3,cm] . &.--:' .. , , . e

A. ,DEVELOP A FEELI*FORh.THE SfZE OFAXENTIMETR;
i \,./ ''''t 7°.

'' 1, Hld the mpi:ifruler against th'e' width of your thuMbnail.

How wide i it?' k cjn ' , ''..,,

illeaspre ur thumb frOm the fitst joint to the.end.. '
, . . . . , .k

Vn '; '''. 'i t ' 'i
7117"7

3. Use, the metric iller'to'find the %1iidth of Aur pain).

eth ° '

, --=---- 0 ,

: Measure,your index at pointing finger. Howl long is it?
.

t , CM
. 1

sr'

5. Measth,e,yobr wrist with a tape measure. What is the distance

:a.roi4 it? /am

6. Use the tape Medure to find your waist size, cm

r)
1 1

B. DEVELOP YOUR ABILITY TO 2STIeTYIN CENTIMETRES

;,'

You are now rrady to esfiniate in centimetres. For each of the

following iterils, follow the procedures used for estimating in

.metres.

4

1: Length olt paper

clip.

2. Diameter (ridth)

of a coin.

3. Width of a

postigl stamp.

4. Length of a

pencil.

5. Width of a sheet

of paper.

Estimate

(cm)

, How Close

Measurement Were You?

(cm)

,

III. TH,E'41LIAT,RE6(mm)
. . . 0 .

There a.re 10 millimetrd in one cOntim- etre. clthep a meilment is
, 6

' 2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 nim)

+ ...rnm .= 20 Rim \5 min): There,are 1 000 nihr in' 1 m, s,

,

A. DEVELOP A FEELING FOR THE SIZE OF'f MILLIMETRE

. V

THE CENTER FOR VOCATIONAL EDUCATION

12 4

:4'

,

.Using a ruler ma mirked in llimetres; measpre:

1. Thickness of a paper clip wire. mm.

. 2. Thickness of youjzfingernaif.. mm

/3. Width of Ypur fingernkl.

4 Diameter lividtli)Of 'a coin. mm

Diameter (thickness) ofyour mm

6. Width of a postage stamp. , mm

, .

mm

DEVELOP YOUR ABRITY TO ESTIMATE IN MILLIMETRES

You are now ready to dtimate in millimetres. For each of the

following items, follow the procedurd used for estimating in

metres.

How Close4 Estimitte Measurement Were You?

(mm) (mm)

1. Thickness of a

nickel,.

Dianter (thickness)

of a bolt.

3. Length of'a bolt.

4. Nth of a sheet

of gaper,

Thicknesiof a board

or deittop.

6,. Thickness of a '

button.

I

/.1.111.

Exercise 1

t3

4



AREA MEASUREMENT ACIVIIIE$

Square Centimetre, Squ'are,Metre

*
, , \

WHEN Y U, DESCRIBE THE AREA OF SOIETHINGA ARE

SAYING HOW MAii'YSQUAREOF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE,

4so

I, THE SQUARE CENTIMETRE )

14

A.. DEVELOP A FEELING FOR A SQUARE aNTIMETRi

1.. Take a clear plastic grid, or use the grid on page 6, ,

2. Measurethe length and width o!one of these sinall

squares with a centimetre ruler..

THAT IS QNE SQUARE CENLTITRE!

3, Place your'fingernail over the grid. About how many/

squares does it take to cover your fingernail?

2

4. Place a coin over the grid. About how many squares

does it take to cover the coin? _ cm2

5. Place a postage stamp over the grid. About WO' w inany

squares does it take to cover the postage stainp?

, 1
6. Place an envelope over the grid. AblUtiow many

CA 6.0

squares does it take to cover the en elOpe?

cm2
,

7. Measure the length ancIwidth of the envelope in centi-

, metres. Length cm; width cm.

Multiply to find the area in square centimetres.

cm x cm = cm
2.

HOW

close are the answers you have in 6. and in 'I.?

THE CENTER FOR VOCATIONAL EDUCATION

e,

,

,

B. DEVELPYOUR ABI4ITY TO ESTIMATE IN,SQUARE

CENT TRES

$0

'You,afe now rea. dy.to develop your ability to estimate

in square centimetres.

.,;

Remember the size of a square ceitimetre. For each of the

folldwing items, felloWthe procefires used for esttmating in

metres/

How CloseI.tc.
EsIrmatti 'Measiniment Were You?

1. IndeA card,

2. Book c'over...

3, Photograph'.

4. VIAndow pane or

desk top.

II. si/lE S'QUARE METRE (m2)

A. DEVEL A FEELING FOR A SQUARE METRE

1. Tape folir metre sticks together to,make Nsquare which

is one metre long and one 'metre wide.

2. Hold-the square up with, one side on the floor to see how

big it is.

3, Place the square on the floor in a corner. Step back and

look. See how much floor space it covers.

4. Place the square over a table top or desk to see how

much space it
.

5. Place the square agains the bottom of a door. See how

much of the Oor it covers. How many squares would it

take fo ler the door? m2

THIS IS HOW BIG A SQUARE METRE IS!

\ Exercise 2

(continued on next page) ,

15
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I.
4\4' YOUR ABILITY. TO ESTIMATE IN.SSUAREB. DEVELOP

METRES

YOu are

, procedures

ready tu estimate th squaxe metres. FolloW the

used for estiMatini in metres.

, 1. Door.

2. Pull steet of

,-,-newspaper

3. Chafkbbartd or

bulletin board

4. FloOr,

5. Wall,

How CI

Estimate Measurement Were Y u?

(1112 )
(m2 )

Wall chart or posler.

Side of.file cabinet:

mIlld =Wad 41414.41.41

0
4111111.141imidI

a I

. CENTNETRE Gib

r f

4

.....1

,.44.14.4

tHE CUTER RSI VOCATtelA41 EDUCATION

..4.4.4414.44

-,14%..

Exercise 2

i 17
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\VOLUME MEASUREMENT ACTMTIES

Cubic Centimetre, Litre, Millilitre, Cubic Metre

I.

,
THE CUBIC CENTIMETRE (cm3

A. liE.VEI!OP A FEELING F011 THE CUBIC CENTIIATRE

gck up a' colored' plastic cube, Measure its length,

ight, ad width in centimetres.

f *HAP ONE t UBIC CENTIMETRE!

.2. Find the volume of a plastic

a. Place a ROW of pbes aninst the bottom of one si

of the box. How many cubes fit in the row?

b. Place inother ROW of cubes against an adjoininide

Of the box. How many rows fit inside the box

to make one layer of cubes?

How many cubas in each rdw?

How many cUbes in the layer ih tl)e bottom of the

4

box?

C. Stand a ROW of cubes up against, the side of the box.7'

How many LAYERSiould fit in the box?

Hoir. many thbes in each layer"?

) How many cubes,fit in the box altogether?

/ THE VOLUME OF tHE BOX IS CUBIC

CENTIMETRES.

' d. Wasure the lent, width, and height of the box in

. ,

centirnetrei, Length, crn; width. , cm;

height cm. .Multiply these numbers to find

the volUnie in cubic centimetres.

cm X MIX CV'

' Are theanswers the same in c.5,t d,?

I.

4

DEVELOP YOUR ABILIt Y TO ESTIMATE IN CUBIC

CENTIMETRES

Y u,fare now ready to develop your ability to estimate

cubic centimetres. °

emember the *ze of a cubic centimetre. For each of

th allowing it use the yrocedures for estimating in

metres.

1: Index card file

2. Freezencontainer.

\Paper cliia'bok.

Eo x of staples.:

,

THEIIiRE (I)

DEVELOP A FdLINOFOR A LITREA.

Estimate Measurement

(cm3) (0)

FOIrCAT1ONALIDUCATI0N

IlOw Clog

Were You?

11.nwl...44.

0 eP.

Take a one litre beaker and fill it with water.

2. Pour the water into paper cups, filling each as fulr as you

usually do. How many cups do you fill?

T4A,T IS HOW MUCH IS IN ONE LITRE!

Fill the litre con ner with rice.

TgAT IS HOW CH IT TAKES TO FILL A ONE

LITRE CONTAiNER!

Exercise 3

Continued on next page).

'
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/B DEVELOP YOUR 4BILITY TO ESTLklik E IN LITR.E$

o are now ready to develop/your ability to estinite in.c-,

litres. To write t and one.half litres, you write 2.5 1, or

2t litres, To w te,one.half litre, you mike 0.5 1, or 0.5

litre. To write t and kegourths litres, you write

r' 2.75 .1 or 235 litres. \.
)

.
r,.

For each of the folloWing items, dse the proqedures for

, estimating in metres. '''
1/16w Close

.

drunate Meastirement Werqou?

t (I)c 1 (I)

1. Medium-size

freezer container. , ,

,

2. Large freezer 1

container.

3. Small ;freeze

container.
it.

4. Bottle or jug.

IIL. THE MILLLITRE (m1)

There are 1 000 millilitres in onelitic. 00 ml 1 litre. Half

a liqe is 500 millilitres,.br'0,5 litre = 500

A. DEVELOP A FEELING FOR A MILLILITRE

1, Elarninel centimetre cube.. Anything which holds

1 cm3 holds 1 mL

4

1

DEVEeOP YOUR ABILITY TO ESTI14ATE IN MILLILITRES I.

You are now ready to estimate in millilitres. Foljow the

procedutes used for estimating metres.

1. &nail juice Can.

2. Paper cup or tea ,

cup.

SOft drink can.

4. Boidtle..

. How dose

Estinnte Measurement Were You?

(m1) (m1)

THE CUBIC METRE (m3) /4

.

(A., ,DEVELOPA FiELING FOR A CUBICNETRE

4. /
Place a o

2. Measure'a Metre UP the wall.

3. Picture a box that vü1d fito that space.

TRAT IS THE VOLUME OF ONE CUBIC METRE!

e metre. square on the floor next to the wall..

,DEVELOP YOUR ABILITY.TO ESTIMATE IN CUEICIETRES

For each of the'follovOng items, follow the estimating proud-

ures useci before.

r. 2. Fill a 1 millilitre measuring spoon with, rice. Emptihe

spoon into your hand. Carefully pour therice into a

small pile on a sheet of paper.

THA'r IS HOW MUCH ONE IvIILLILITRE IS!

3. Fill t45 ml spob h riCe. Pour thoricelet-O another

pile on t e sheet pa r: r

I 5 MILLILITRES, OR ONE TEASPOON!

4. Fill t .15 ml spoon with rice. PoUc, the rice into affiird

pile on tbe paper. / '

THAT S 154MILLILITRES, OR ONE TABLES.POON!

THE CENTER FO VOCATIONAL EDUCATION'

THAT

9 11

e

1, Office desk.

2. File cabinet.

3. Small room.

How Close

Estimate Ntasurement Were You?

(m3). (m3) .

r v4

.r.r. talnm=

Exercise 3
I 1

S.



'MASS 6GHT))4,EASUREMEACTIOT

, kilogram, Gram

The mass of an object is a measure of the aniount of matter in the .

object. This amount is always the same unless yo u. add or subtract some

matter fronk the object. Weight is the terntthat moit peopte use when

they mean miss, The weight of an object is affeeted by gravity; the ,

mass din object is not. For example, the weight op person on earth

might be 120 pounds; that same 'person's weight on th'e moon would be
)20 pounds, This difference is because thquiljof gravity on the moon

is less than 03, pull of gravity on earth. AiDerson's Mass on the earth

and on the moon would be the same. Themetric system does not

measure weight.4 measures mat We will use the term mass here, ,

G , .
The symbol for gram is v

The syntol'ior kilogram is kg.

There are 1 000 grams in one kilogram,.or 1 000 K. 1 kg.

Half a kildgram can be written as 500 g,or 015,0g.

A quarter of kilogram can beivfitten as 2 kg or 6.25 kg.,

Two and thregourths kilograms is written sJ35 kg,

I, "THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRA

Using a balance or scale, find the mass of the items on the table.

Before you find the mass, noticAhow heavy the object "feels".

and compaiAt to the reading on the scaleor balance.

.00THE CENTER FOR VOCATIONAL EDUCATION
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Mass

(kg)

,

/1, 1 kiktam box.

Text4ok,

3. , Bag of sugar,

4. Package of paper.

5. Your own mass,

B.

IMMI=111MON

tz Wttfitr.

11

DEVELOP YOUR ABILITWO ESTIMATE IN KILOGRAMS

For the followintitems EST l'the mass ol t pbject int

kilograms, then use the scale or balance to fiktie exact mass

of the object,' Write die exact magi in the MEISUREMENfT,

column. Determine how clos your estimate is

Hbw Close

Estimate Measuremen Were You?

(kg) (kg)

1. Bag of rice.

2. Rag of nails.

3. Large purse or

briefcase. ,

4 Another persbn.

5, A few books,

11=011111

mnim1.1=0

n 11MIMIk 11=.

NI.r.
=110=1111

Exercise 4

(continued on next page)

23



IL Tl1 gANI (g)

A. DEVELOP A FEELING'FOR A GRAM

Take a colored plastic cube. Rid it in your hand.

Shake the cube in your palm aitif shaking dice. Feel the

pressure on' your hand when tile cube is iitmotion, theh

when it is nO1 in motion.
N

THAT HOW HEAVY 1,k GRAM IS

'z

a ond cube and attach it to the first. $hake the

in fir ope hand and then the other han4; rat

hp cubes near the ti ur fingers, moving your

hand up and down.

THAT IS THE MASS OF TWO GRAMS!

3. Take five cubes in one hand and sit them around.

t THAT IS TIE MASS OFFIVE GRAMS!

00 THE CENTE FOR VtATIONAL EDUCATION

. t ,

B.'. DEVELOP YOUR ABILITiTTO ESTIMATE IN GRAMSr
\ ,

. ,
,You are now ready to improve your ability to estimate hi,

. grams.' Remember how heavy the 1 gram cube is, how heavy .

° the two gam cubes'are, and how htavy the fivvram etibes .

are. For each of the fahowing iterps*Ilow thepocedures'
1

used for estimating in kilograms. ,, -
CI

;

Two thumbtacks.

Pencil.

3. Two-page letter

And envelope,
9 4

4. Nickel.

\15
6.

Apple.

Package of

marprine.

. 41ow Close

Estimate Me rment Were You?

r?* (0,

,mmfir
Imml

wiwww.

Exercise 4



TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

I. DEGREE CELSIUS (°C)

Degree Celsius (t) is the metric measure for temOrature.

A. DEVELOP A FEELING MI DEGREE CELSIUS

Take a Celsius thermoineter. Look at the Marks on it.

1. Find 0 degrees.

1

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room. °C. 'Is the

room cool, warm, or about right?

I 3, Put some hot water from the faucet into a container.

Find the temperature. °C. Dip your inger

quickly in and out of the water. Is the water ry hot,

hotor just warmf'

4. Put some cold water in a container with a thermometer.

Find the temperature, °C. Dip your finger into

the water. Is it cool, cold, or very cold?

Bend your arm with the inside of your elbOw around t

bottom of the thermometer. After about three minutes

find the temperature. °C. Your skin tempera-

ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE IS 37 DEGREES .

CELSIUS (37°C).

A FEIR IS 39°C.

A VERY HIGHIEVER IS 40°C.

(rampVOCATIONAL EDUCATION

2 6

B. DEVELOP YOUR ABILITY NI ESTIMATE IN DEGREES

CELSIUS

1.

3.

4.

5.

6.

For each item, EStIMATEpd write down how many degrees

Celsius you think it is. Then measure and write the MEASURE-

MENT. See how close your estimates and actual measure-

ments are,

Itx some ot and

.Cold water in a

container. Dip your'

finger into the

water.

Pour out some of

the water, Add soul,

hot water, Dip your

finger stily into

the water.

Outdoor tempera-

ture,

Sunny window sill.

Kix of ice and water

Temperature'at

floor.

7. Temperature at

ceiling.

1,1

How Close

Estimate '1,/tkasurement Were You?

(t) (°C)

.144111MI=

I 0.111*

r.

4.

Exercise 5

2 7
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UNIT

OBJECIIVES 0

The student Wi11 recognize and use the inetrie

tern, units, and symbols used in this occupa

tion,

I' Given a metric unit,,state its use in this

occupation:

Given a measurement task in this occupa

tion, select the appiOpriate metric unit,

and measureinenetoql.

SUGGESTED TEACHING SEQUENCE

*
1. Assemble metric dasurement tools (rulei,-

tapes, scales, thermometerketc-.) add

objects related to this occupition.

2. Discuss with,students how to read the

tools.

Present and have students discuss

Information Sheet 2 and Table 1

4, Have students learn occupationally-

related metric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing Metric Abilities,"

THE CENTER FOR VOCADONAL EDUCATION

METRICS IWTHIS OCCUPATION

Changeover to the metric system isqunder way. Large corporations are already usini.

metric measurement to 6mpete in the world market. The metric system has been yed in

various parts of industrialind scientific communities for years. Legislation, passed in

1975, authorizes an orderly transition to use of the metric systemi As bVinessei and

industries make this metie changeover, employees will need to use metk measurements

in job-related tasks.

Table 2 lists those metric terms which are most cynmonly used in this occupation.

These terms are replacing theimeasurement units usedclirrently. What kinds of job-

related tasks use measurement? Think of the many different kinds of measurements yo

now make and use Table 2 to discuss the metric terms which replace them. See if jou

can add to the list of uses beside each iWtric term.

'

-J

S.

f

Information Sheet 2

2 4



METRIC UNITS FOR BROADCAST ANNOUNCING

Quantity Unit
, imboi ,

Use ,

Length/Height

.

.

,

kilometre kin Distance; trasel,

? metre .' m Sports; accident repgrfing; physical deariptiona;

. short distances. )

centimetre, .0 cm
, i

L.
Sports; tnowfall; physical descittlon of perso and

objests; clothing lima. ,

millimetre , ' rnm 4 Sports; NM; deseriptions of Oytical objects.

,

square kilometres ' Weather; land; broadcast signal coverage.

hectare
.,

ha

I
Crops; farm

,

square metre m2 i Studio space.

square centimetre r, I. C1112 Monitor sizes; graphics.

Volume/Capacity

,

litre ', I marketing; advertising; sports; engine displacement.

millgite ml "
Marketing; advertising; sports; meditine.

cubic metre III
3 Transportelou vehicle; fuel storage; 'Porte.

cubic centimetre cm3 Medicine.

Masi metric ton t
.

crop oaks; vehicle descriptions.

Drugs; human and salmi weights; sports.idiot= , klf

grain g Medicine; sPorts,

Temperature

. ,

degree Celtius °C Weather, .

kelvin K Scientific eel technical rePerting.

Power
,

kilowatt kW Electrical and mechanical power.

Crop Yield metric tons per hectare taut

. ,

Grain; corn.
1c4

SPeed
kilometres per hour kM111 Weather; vehicle speeds; sports (racing).

metres per second , m/s SPorts.

Presture blopascal hPs Barometric pressure; tire pressures, '

3 0

Table 2

31

13
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TRYING (TT METRIC UNITS

To give you practice with metric units, first estimatelhe measure.

ments of the items below. Write down int best guess next to the item,

Then actually measure the item and write down your answers using the

correct metric symbols. The more you practice, the easier it will be.

Estimate Actual

Length

1. Palm width

2. Hand span

3. Cables

4. Your height

5. Width of monitor

6. Announcer from camera

7. Height of light grid

8.4 Length of table

9. TV close-up lens

Area

10. TV monitor screen

11. TV studio

12. Becord jacket

13. Sheet of paper

14. Camera shots

. 15. Ikgar envelope

Estimate

Volu /Capacity

1 Small bottle

, Measuring cup (metric)

Actual

18, Milk container

19. Large box or package

20. TV monitor

21. Soft drink can

22. Briefcase

I ,

Mass

23 Textbook

24. Nickel

25. Younelf

26, Portable TV camera

27, Portable TV

'Temperature

28, Indoor

, 29. Outdoor

30. Hot tap water

31. Cold tap water

32;0 Freezer

OCTHE CENTER FOR VOCATIONAL EDUCATION Exercise 6

1
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BROADCASTNG WITSMETRICS....
It is important ,,ta know what metric measurement to use. Show'

what measurement tb use in the following situations.

1. Length ofTVcble

'11

, 2. Mars of mak Mike

3. Capacity,of det-drawer

4. Temperature today,
4.

5., Distance between floodlights

6, Height of TV caniera

7. Mass of headset

8. Length of a foOtball field

9. Height of production set

10. Ideal distance from mike

.? 11 Capacity of a waste basket'

12, Diameter of a basketball

,
.

",' 13, Studio area required for two

persons

ir. $
It' 14 Height of antennaI'

1 LI
Height of cut card letters

Width of tele,type sheet

Pi 17, Dimensions of i photograph,

18. Area of a broadcast studic'o.

19. Volume of a film storage bin

20. Area of i weather chart

21. Temperature in the studio

22. Distance from studio to your home

23. tyidth of vi6o and audio tapes

THE CENTER FDA VOCATIrAl. EDUCATION

1

3.4

Exercise 7

35
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UNIT

OBJECTIVE

The student will recognize and use met-

ric equivalents.

Given
/
a metric unit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

Make available the Information Sheets

(3 - 8) and the associated Exercises

(8 . 14), one at a time.

As soon as you have presented the

Information, have the students complete

each Exercise.

3. Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST,

.:.i

4. Test performance by using Section B of

"Testing Metric Abilities."

OCWINTER FOR VOCATIONAL EDUCATION
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METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

t 2 3 4 5 6

V
Look at the picture of the nail next to the ruler. The,nail is 57 mm long. This is 5 cm + 7 mm.

There are 10 mm in each 'cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that

7 min: 0.7 cm, so 57 mm = 5 cin + 7 mm

= 5 cm + 0.7 cm

= 5.7 cm. Therefore 5,7 mm is the same as 5.7 cm.

Now measure the paper clip. It is 34 mm., This is the same as 3 cm + mm. Since eacto

millimetre,is 0.1 cm (one-tenth of a centimetre), 4 mm cm. So, the paper clip is

34mn'y= 3 cm+4mm

= 3 c.m + 0.4 cm

= 3.4 cm. This means that 34 mm is the Erne as 3.4 cm.

t.

Now you try some.

Information Sheet 3

a ) 26 mm = cm e ) 132 mm = cm

b ) 583 mm 7- cm f ) 802 mm = cm ,

c ) 94 mm = cm g ) 1 k100 trim = cm

d ) 680 mm = cm ) 2 307 mm = cm---
Exercise 8

37



(Met;es, Centimetres, and Mil lime*.

There are 100 centimetres in 9ne !retie, Thus,

Ira 2 x100cm NO cm,

3m 3 z100cm 300cm1

8 m 8 i100cm 800cm,

36m 36i 100 cm 3600 cm.

144

There are 1 000 millimetres in one metre, so

2m 211000mm. 2000mm,

' 1110. 3 i1000mm 3000 mm,.

6m 611000 mm 6000mm,

VA 24 m 24 x 1 000 min 24 000 mm,

From your work with decimals you shduld know that

one-half of a metre can be written 0,5 m (five-tenths of a metre),

one-fourth.of a centimetre can be written 0.25 cm

(twentyfive hundredths:of a centimetre):

This means that if you wantlo change threefourths of a metreio

millimetres, you would multiply by 1 000, So

0.75 m 0,75 it 1 000 mrn 4 .

75
v1 000 mm

1 000

75* 100 mm

75 x 10 mm

750 min, This means that 0.75 m 750 mm.

Information Sheet 4

Fill in the following chart.

(lir \

THE CENTER FOR VOCATIONAL EDUCATION

metre

m

centimetre

cm

millimetre

mm

1 I 100 1 000

2 200

3

9

5 000

74
_

0,8 80

2.5 25

148
,

639

Millihtrés to Litres

There are 1 000 millilitres in one litre, ,This means that
a

2 000 millilitres ii tlie same as 2 litres,

3 000 ml is the same as 3 litres,

4 000 ml is, the same as 4 litres,

' 12 000 ml is the same u 12 litres.

Since there are 1 000 millilitres in each litre, one way to change milli.

litres to litres is to divide by 1 000. For example,

1 No

Or
1 000 ml "171, litre .1 litre,

2 000'
2 000 ml jig litres 2 litres.

And, as a final example,

28 000
28 000 ml -woo litres .28 litres'

Mat if something holds 500 ml? How many litres is this? This is

worked the same way, ;

° 500
500 ml -ram litre 4 0.5 litre (five.tenths of a litre ), So 500 ml

is the same as one.half (0,5) of a litre.

Change,57 millilitres to litres.

57
57 ml 76.6 litre 0.0k litre (fifty.seven thousandths of a

litre).

.41

Information Sheet 5

Now you try some. Cdmplete the following chart.

tri111,414,".X.,...1((,1.1 t.a.

Exercise 9

4

millilitres

(m1)

litres

(1)

1000 3

6 000

8

14 000

23

300 0.3

700

250

0.47

275

39

Exercise 10



Litres to Millilitres

What do ypu do if you need to changelitres to Millilitres? Remember,

there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml,

So,

2 litres = 2 x 1 000 ml = 2 000 ml,'

7 litres = 7 x 1 000 ml = 7 000 ml,

13 litres :48 x 1 000111=13 000 nil,

0.65 litre = 0.65 x 1 000 ml 650 ml.

Now you try some. Complete the following chart.

litres

I

millilitres

. ml .

8 8 000

5

46

32 ON

0.4

0,53

480

Information Sheet 6

Exercise 11

Grams to Kilogrgins

There are 1 000 grams in one kilogram. This means that

2 000 grams is the same as 2 kilograms,

5 000 g is the sameas 5 kg,

700 g is the same as 0.7 kg, and Ion.

To change from grams to kilograms, you use the same procedure for

changing from millilitres to litres.

Try the following ones.

4 0 1

OCTHE CENTER FOP VOCATIONAL EDUCATION

pams

g

doituns

kg

4 000 4

9 000

000.23

8

275
A

Information Sheet 7

Exercise 12

Kilograms to Grams

To change kilograms to grams, you, multiply by 1 000.

4 kg = 4 ,x 1 000 g = 4 000 g,

23 kg = 23 x 1 000 g = 23 000 g,

0.75 kg= 0,75 x 1000 g= 750 g,

Complete the following chart,

kilopms

kg

grams

g

7 000

11

25 000

0.4

0.63

175

Information Sheet 8

Exercise 13

Changing Units 'at Work

Some of the things you use in this occupation may be measured in

different metric units. Practice changing each of the following to

metric equivaleps by completing these statements.

a ) NO cm of film is

b ) 250 nil of solution is I

) 5 cm letter is mm

d ) 2 500 kg of wheat is t
e ),8mmofsnowis cm

f ) 3 000 in of highway is km

g ) 40 litres of gasoline is . nil

h ) 2 kg of poison is g

1 ) 10 t of grain is kg

i ) 5 m lehgth of control cable it mm

k ) 500 g of precious metal is ' kg

1 ) 500 ml of tape head cleaner is .1

h ) 2.5 cr liameter cable is r mm

° ) 2 400 mm display panel length is....-- cm

P ) 50 em TV screen diagonal length is mm

Exercise 14

1



UNIT

OBJECTIq

The student will recognize and use

instruments, tools, and devices for mea-

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Given a measurement task, select

and usean appropriate tool, in-

strument or device.

Given a metric measurement task,

judge the metric quantity within 20%

, and measpre withiii2% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mea-

suring tools and devices (rules, scales,

°C thermometer) and displayin separate

groups at learning stations,

2. Have studenti examMe metric charts,

tables and visuals for distinguishing ,

characteristics and cothpare them with

Customary tools and instruments.

3. Have students verbally describe charac-

teristics.

4. ° Present or make available Information

Sheet 9.

5. Mix metriC and Cu-stomary toois 9r

equipment at learning station. Give

students Exercises 15 and.-16.

6. Test 'performlace by usik Section C

o'f "Testiqg Metric Abilities."

TNE CENTER FOR VOCAONAL EDUCATION
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SELECTING AND USING

METRIC INSTRUMENTS , TOOLS AND DEVICES

Misreading or misinterpreting units caresult in misinformation, wasted time and effort,

and embarraEsment. For exTple, advising ypur listeners to avoid the beaches tomorrow be-

cause the temperature will be 27°C (80°F) m y result in some disappoirited listeners. Here

are some suggestions:

1. Determine the meaning of metric terms and give examples of their use (°C for

temperature).

;. The metric system is a decimal system. Look for units marked off in whole

numbers, tens or tenths, hundreds or hundredths.

3. Look for decimal' fractions (0,25) or decimal mixed fraetions (2.50) rather than

common fractions (3/8) on news copy and teletype. .

4. Use the most common or accepted unit in reporting a particular activity. For

example, an athlete's height is reported in centimetres,,not metres. His/her mass

is reported in kilognms, not grams. Autom)bile speeds are reported in ldlometres

per hour, not metres per hour.

5. "Think Metzic"practice using terms and referents.

Information Sheet 9
4 3
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WHICH TOOL§ FOR THE JOB?

Some of your news and sports copy contain measurements. Use

your knowledge of metric language to complete the following statements.

1. A long distance is measured in

2. 'Velocity is measured in anid

3. A verylarge mass is measured in

fsigk,

4. Large land areas are measured in

5. A medium sized mass is measured in

6. Common temperatures are measured in

A small mass is measured in

8. A smat area is measured in

9.. Medical pills are Asured in and

10. A small quantity of liquid medicine is measured in

11. High jump and pole vault performances are reported in

12. Precipitation is measured in

13. Electrical power is measured in

MEASURTNG UP IN

BROADCAST ANNOUNONG

For the broadcast announcing tasks below, estimate the metric

measurement to within 20% of actual measurement, and verify the

estimation VP measuring to within 2% of actual measurement.

,
Estimate Verify

1. Temperatures;

4

a. at the studio

.

.

h. at the airport

2. Area of the studio

,

,

3. Diameter of TV cable in millimetres

4. Height of lectern in centimetres

5. Length of pointer in centimetres

6. Area of a weather chart
1

7. Height of loading door in metreF .

8. Volume of a film stoiage bin
4.

9. Distance of accet light from

announcer
..,,

.

10. Distance from your house to

the studio

4-:
.

11. Area of rear projection screen

12, Height of letters on cue card

13. Length of poster board for flip chart

r

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 15 Exercise 16
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OBJECTIVE
ro

The student will recognize and use metric

and Customary units interchangeably in ordef-

ing, selling, and using products and supplies in

this occupation.

Given a Customary (or metric) mastic-

ment, find the metric (or Customary))

equivalent on a conversion table.'

Given a Customary unit, state the re-

placement unit.

SUGGESTEDZACHING kQUENCE

1. Assemble packages and containers of

materials.

2. Present or make available Information

Sheet 10 and Taple 3.

3. Have students find approximate metric-

CustomarY equivalents by using

Exercise 17,

4. Test performance by using Section D of

"Testing Metric Abilities,"

1

THE CENTER FOR VOCATIONAL EDUCATION
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METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding equivalent between systems.

onversion tables list calculated equivalents between the two systems. When close equivalent

s needed, a conversion table can be used to find it. Follow these steps:

1, Determine which conversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you

can add together to make the total of the known number.

3. Read the equivalent(s) from the next column,

Table 3 on gp next page gives an example of a metrictustomary conversion table which

you can use forActice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3.

Below is a table of metricCustomary equivalents which tells you 1iat the metric replace-

ments for Customary units are.* This table can be used with Exercis 17, Part 1 and Part 3. The

symbol means "nearly equal to."

1 cm t 0.39 inch

1 3.28 feet

1 m 1.09 yards

1 km 't 0.62 mile

1 inch 2.54 cm

1 foot 0.305 m

1 yard t 0.91 m

1 mile t 1.61 kzn

I mk 0.2 tsp

1 ml k. 0.07 tbsp

1 1 t 318 fl oz

1 1 t 4.2 cups

1 tsp t 5 ml

1 tbsp k 15 ml

1 fl oz t 29.6 ml

1 cup t 237 ml

1 cm2 0.i6 sq in sq in 6.5 CM2 . 1 2.1 pts 1 pt 0..47

m2 t 10.8 sq ft 1 sq ft t 0.09 m2 1 l t 1,06 qt 1 qt 0.95 I

1 m2 t 1,2 sqyd 1 sq yd t 0.8 rn2 1 I t 026 gal 1 gal '4; 3.79 1

1 hectare t 2.5 acres 1 acre t 0.4 hectare 1 gram t 0,035 oz 1 oz 28.3 g

1 cm3 t 0.06 cu in 1 cu in t 16.4 cm3 1 Ito 2,2 lb 1 lb t 0.45 kg

rn3 t 35,3 cu ft 1 cu-ft-t. 0.03e .. 1 metfic, ton '-.4 22051... ton.f007.2 kg

1 m2 t 1.3 cu yd lcuydt 0.8 m3 1 kPa t 0,145 psi 1 psi t 6.895 kPa

Adapted from Let's Measure Metric, A Teacher's Int oduction to Metric Measurement. Division of Educational

edesign and Renewal, Ohio Department of Educati ; 65 S, Front Street, Columbus, OH 43215, 1975,

-\\

Information Sheet 10

Z1

4 7



22

CONVEtiSION TABLES

48

,
,

METRE'S TO FEET FEET TO METRES

In ft. m ft. m ft., ft in ft. in ft. In

100 328.08 10 32.81 1 3.28 100 30.48 10 3.05 1 0.30

200 656.17 20 65.62 2 6.56 200 60.96 20 6.10 2 0.61

300 984.25 30 98.43 3 9.84 300 91.44

p

30 9.14 3 0.91

400 1312.34 40 131.23 t 13.12 400 121.92 40 1 12.19 4 1.22

500 1640.42
7.I

50 164.04 5 16.40 500 152.40 50 15.24 5 1.52

600 1968.50 60 196.85 6 19.69 600 1 182.88 60 18.29 6 03

70b 2296.59 70 229.c6 7 22.97 700 213.36 70 21.34 7 2.13

800 2624.67 262,47 8 26.25 800 243.84 80 24.38 8 244

900 2952.76 90 295.28 9
i

29.53 900 274.32 90 27.43 9 2.74

1000 3280.84 ' I 1000 304.80

MILES TO KILOMETRES
,

KILOMETRES TO MILES

miles kilomeirei miles kilometres kilometres miles kilometres miles

10 16.1 1 1.6 10 6.2 1 0.6

1

20 32,2 2 3,2 20 i 12,4 2 1.2

30 48,3 3 4.8 30 18,6 3 1.9

40 64,4 , 4 6.4
/,'--

40 24.9 4 2.5

50 80.5 5 8.0 50 31.1 5 3.1

60 96,6 6 9.7 60 37,3 6 3.7

70 112,7 7 11.3 70 43.5 7 4.3

80 128.7 8 12,9 80 49.7 8 5.0

90 144:8 9 14.5 90 55.9 9 5.6

THE CENTER FOR VOCATIONAL EDUCATION Table 3
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ANY WAY YOU WANT IT

1, You are working in a broadcast studio. With the change to mettic

mtasurement some of the things you announce will be stated only

in metric units. You will need to be familiar with appropriate

Customaiy equivalents in order to communicate with listeners

who are acquainted only with Customaiy units. To develop your

skill use the Table on Information Sheet 10 and give the approxi-

mate metric quantity (both number and unit) for each of the

following Customary quantities.

a

k )

1 )

m

n )

o )

Customary Quantity Metric Quantity

)2 lbs, of a food item ,

) 10 tons of grim

)100 yd. dash

) 4 qts. of blood

) 3/4 in. pipe

) 10 acres ,

) 8 in. of snow

I two-gallon can

15,miles i

6 ft. high jump

25 ft. jump shot

1/4 in, wide tape

50 mile per hour wind

6 fl, oz. soft drink

_

225 lb. heavy weight boxer

2. Use the conversion tables from Table 3 to convert the following:

a ) 6 m ft. d ) 60 miles = km

b ) 10 m ft. e ) 12 ft. =

c ) 80 km/h = m.p.h. f ) 75 ft. =

NE CENTER FOR VOCATIONAL EDUCATION

g ) 10 miles = km i ) 150 ft, =

h ) 80 km = miles j ) 15 m =

Complete the Requisition Foim using the items listed. Convert

the Customary quantities to metzic before filling out the form.

Complete all the information (Date, For, No., etc.).

Order the following supplies:

a ) Four 1200 ft. reels of recording tape

b ) Two 6 in. dynamic microphones

c ) Twenty.five 12 in, x 18 in, white show cards

d ) Four 5 gal:waste cans

For

REQUISITION

Date

No. Date Wanted

Deliver to

,QTY UNIT ITEM

Requesthd by

ApprOved by

Exercise 17
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SECTION A

1. One kilogram is about the mass

of a:

[A] nickel

(BJ apple seed

(C] basketball

] Volkswagen "Beetle"

2. A square metre is about the

area of:

[A] this sheet of paper

[B] a card table top

(C ) a bedspread

(D] a postage stamp

3, Rainfall is tisually measured in:

[A] metres

[B] millimetres

[C] centimetres

(D] decimetres

4. Camera lenses are measured in:

[A] millimetres

(13] 'Ailometres

[C] metres

[D] pascals

5.The-correctway-to-write twenty

grams is:

(A ] 20 gms

(B] 20 Gm.

(C) 20 g.

[D] 20 g

6: The correct way to write twelve

thousand millimetre' is:

(A ] 12,000 mm,

(B] 12.000 mm

[C] 12 000mm

(D) 12000mm

SECTION B

7, A card 90 centimetres wide also

has a width of:

(A ] 9000 millimetres

(B] 9 millimetres

(C] 0.9 millimetre

JD] 900 millimetiis

8. A snowfall of 0,5 metres would be:

[A ] 50 centimetre's

[81 0.05 centimetre

[C] 500 centimetres

(D] .005 centimetre

SECTION C

1 For measuring millimetres you

would use a:

[A ] scale

[B] ruler

[C] thermometer

[D ] container

11. Estimate the length of the line

segment below:

(A )' 23 grams

VI] 6 centimetres

(C] 40 millimetres

(DI 14 pascals

12. Estimate the length of the line

segment below:

,

(A] 10 millimetres'

(B] it centimetres

(C] '4 pascals

[D] 23 milligrams

SECTION D

Use this donvetionibie to
answer questions 15 and 16:

m , ft. m ft.

10 32,81 1 3.28

20 65,62 2 6,56

30 98,43 3 9,84

40 131,23 4 13.12

50 164.04 5 16,40

60 196.85 6 19,69

70 229.66 7 22.91

80 262.47 8 26.25

90 295,28 9 29.53

15, The equivalent of 15 m is:

[A] 35.32 ft.

[B] 15.0 ft.

[C] 49,21 ft,

60.62 ft,

13. The metric unit for liquid Measure

which replaces the fluid ounce is:

[A] gram

[B] hectare

[C] metre

[D] millilire

16. The equivalent of 25 ni is;

[A] 25,0 ft,

[B] 75,62 ft.

[C] 82.02 ft.

[D] 85.37 ft.

14, TheMetric unit for liquid measure

which replaces the gallon is:

[A] gram

[B] kilolitre

[C] litre

[D] millilitre
- -10, -For-measuringCelliwiyou would- - ,

use a%

[A ] thermometer

[B] container

[C] steel rule

[D] scale

THE CENTER FOR VOCATIONAL EDUCATION
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AVSWERS TO EXERCISES AND TEST

EXERCISES 1 THRU

The answers depend on the items

used for the activities.

EXERCISE 7

Curre,ntly accepted metric units of

measuremept for each question are

shown in Table 2. Standards'in each

occupation are being established

now, so may vary.

EXERCISE 8

. a) 2.6 cm e) 13.2,cm

b) 38.3 cm f) 80.2 cm

,c) 9.4 cm g) 140.0 cm

dl 68.0 cm . h) 230.7 cm

EXERCISES 9 THRI.113

'Tables are reproduced in total. An .

swers are in parentheses.

ExerciSe 9

metre centimetre

cm

mulimetre

mm

. 1 .! 100 1 000.

2 200 (2 000)

3 (300) (3 000)jEL_Io2
(5) (500) 1 5 000

74 (7 400) (74 000)

0..880.22..
0.6 (60) 600

(0.025) 2,5 25

14148) 114.8L 148

(6.39) 639 (6 390),

THE CENTER FOR VOCATIONAL E6UCATION
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ttercise 10

_

millilitres

ml

litres

3 000 3
_

6 000 (6)

(8 000) 8

i14 000) (14)

-(23 000) 23

300 0,3

700 (0,7)

(900) 0.9

250 (0.25)

(470) 0,47

275 , (0,275)

Exercise 11

litres

I

millilitres

ml

8 8 000

5 (5 000)

46. (46 000)

(32) 32 000

0.4 (400),

0,53 (30)
(0.48) 480

Exercise 12S

grams

g

kilograms

. kg
k.

4

..

000 4

9 000

-23 000 -(23)

(8 000): 8

300 faa)

275 (0.275k,

Exercise 13 EXERCISE 17

. Part 1,
kilogranis

kg

grams

g

7 7 000

11 (11 000)

(25) 25 000

0.4 (400)

0,63 t630'

(0.175)
.

175 .

a ) 0,90 kg i ) 8 05 kin

b ) 9072 kg j ) 1.83m*
c ) 91 m k ) 7.625 m

d ) 3.8 litres 1 ) 0.635 cm

ce ) 1.905 cm m ) 80.5 km/h

f ) 4 ha n ) 177,6 ml .

g ) 20.32 cm 0 ) 101.25 kg

h ) 7.58 litres

Exercise 14 Part 2.

a ) 5'm i ) 10 090 kg a ) 16.69 ft: f ) 2186 m

b ) 125 litre j ) 5 000 mm b ) 32.81 ft. g ) 16,1 km

c ) 50 mm k ) 0.5 kg c ) 49.7 m.p.h. h ) 49.7 miles

d ) 2.5 t .1 ) 0,5 litre d ) 96.6 km i ) 45.72 m

e ) 0.8 cm ml 1.5cm e ) 3.66 ny j ) 49,21 ft.

1 ) 3km n ) .25 mm

g ) 40 000 ml o ) 240 cm M 3.
h ) 2 000 g p ) 500 mm

a ) 4 . 366 m ) 25 . 3,0,48 cm
by 45.72 cm

EARCISE 15 b ) 2.115.24 cm d ) 4 . 18.95 litles

1. kilometres 7. grams

2. kilometres per hour, 8. squake centimetres

metres per second 9. grams, milfgrams

3. Metric tons, .10. millilitres

4. square kilometres 11. metres

5. kilograms 12. millimetres

6. degrees Celsius 13; kilowatts

EXERCISE 16

Theianswers depend on the

iteifis used for the activities.

TESTING METRIC ABILITIES

1. C

2. B

3. ', B

4. A
1 :.

5. D

fit D
7. D

8, A

*U.5, UMW PRINTING ORE:1976-757-069/6212 Region No, 5-11

9. B

10. A

11, B

12. A

11 D

14. C

11 C

11 C



SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(7° Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*Trundle Wheel

*Area Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, set of 5,

50 ml :1 000 ml

Economy Beaker, set of 6,

50 ml 1 000 ml

Metric Spoon, set of 5,

1m1- 25ml

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centitnetre Cubes

MASS

Bathroom Scale

*Kilogram Scale
*Platform

Spring Scale

5 kg Capuity
10 kg Capacity

Balance Scale with 8-piece

MIN set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

(1111
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the fools needed to complete ExerciseS 6,

15, and 16 are indicated by 4."

A. Assorted Metric Hardware-Hex nuts, washers, screws,

cotter pins, etc.

B. Drill Bits-Individual bits or sets, 1 mm to 13 mm range

C. Vernier Caliper-Pocket slide type, 120 mm range

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm
range

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range

F. Metre Tape-50 or 100 m tape

G. Thermometers-Special purpose types such as a clinical

thermometer

H. Temperature Devices-Indicators used for ovens, freezing/
' cooling systems, etc.

I. Tools-Metric open end or box wrench sets, socket sets,
hex key sets

J. Weather Devices-Rain gage, barometer, humidity, wind

velocity indicators

K. Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel,
etc.

L. 'Velocity-Direct reading or vane type meter

M. Road Map-State and city road maps

N. Containers-Buckets, plastic containers, etc., for mixing
and storing liquids

0. Containers-Boxes, buckets, cans, etc., for mixing and
storing dry ingredients

Most of the above items may be obtained from local indushial,

hardware, and school suppliers. Also, check with your school district's

math and science departments and/or local industries for loan of their

metric measurement devices.

'Measuring devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task.

56

Tools and Devicei List
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